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1. INTRODUCTION

The TRANSIMS network representation provides access to detailed information about streets,
intersections, and signals in aroad network. It forms alayer separating the other subsystems from
the actual network data tables so that the other subsystems do not need to access the data tables
directly or deal with the format and organization of the tables. Figure 1 shows the position of the
network subsystem within the TRANSIMS software architecture. This subsystem depends only
upon the database subsystem, and only upon that during network object construction from data
tables.

Application Analyst
Toolbox
System
Simplified Interim Low Fidelity Input Output
HCAD Planner Microsimulator Editor Visualizer
High-lev Isubsys;én\ A %\
Populat'’n Activity Goal Parallel CA L R .
Synth. Generator Router Measur. Toolbox Microsim. GIS Statistics Animation Plotting
Low-level subsystem
Establishment Traveler Activity Plan Network Vehicle Simulation
Representation Representation Representation Representation Representation Representation Output

Database

Utility subsystem

Figure1: Location of the Network Subsystem in the TRANSIM S Softwar e Architecture

This subsystem allows the user to construct multiple subnetworks from the network database
tables. It includes road network objects such as nodes (intersections), links (road/street segments),
lanes, and traffic controls (signs and signals). Link attributes for the road network include such
characteristics as link type, length, directionality, speed limit, number of lanes, grade, and
intersection setbacks. Traffic controls may be either signs (stop and yield) or pre-timed signals.

The body of this document outlines the design, implementation, and usage of the subsystem.
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2. DESIGN

2.1 Concepts

2.1.1 Node

A nodeisthe part of the network corresponding to a vertex in graph theory. Nodes typically occur
at intersections in the road network. A node must be present where the network branches and
where the permanent number of lanes changes. A laneis considered permanent if it isnot a
temporary pocket lane (see the definition of pocket lane below). A node may be present where
neither of the aforementioned occurs, however. Nodes are not required where turn pockets start, as
these are not considered permanent lanes. Each node has atraffic control associated with it (null,
unsignalized, pre-timed, actuated, coordinated, etc.).

2.1.2 Link

A link isthe part of the network corresponding to an edge in graph theory. Links represent street

and road segments. Each link has a constant number of permanent lanes, but may have avariable
number pocket lanes. A link may have lanes in both directions, or the lanes in opposite directions
may be on separate links (in which case no passing into oncoming lanes will be possible).

2.1.3 Lane

A laneiswhere traffic flows on alink. The lanes on each side/direction of the link are numbered
separately, starting with lane number one as the leftmost lane (relative to the direction of travel).
Each successive lane to the right of it is numbered one greater than its predecessor. Pocket lanes
(i.e., turn pockets, merges, and pull-outs) are numbered in sequence, even if they do not exist for
the full length of the link. A two-way left-turn lane, if present, is considered to be lane number
zero.

2.1.4 Pocket Lane

A pocket lane is either (a) aright or left-turn pocket (alane that starts after the from intersection
and ends at the to intersection), (b) aright or left pull-out (alane that starts after the from
intersection and ends before the to intersection), or (c) aright or left merge pocket (a lane that
starts at the from intersection and ends before the to intersection). If alane starts at the from
intersection and ends at the to intersection, it is considered a permanent lane, not a pocket lane.

2.1.5 Parking

Parking areas are located along links and are used as origins and destinations for vehicle trips.
Parking may be placed where it actual is physically located in the network, or it may be placed in
aggregate generic parking areas representing several of the driveways, lots, parking places, etc., on
alink. Places where vehicles leave the network are called boundary parking areas.
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2.1.6 Traffic Control

Each node has atraffic control associated with it. The traffic control specifies how lanes are
connected across the node and the type of sign or signalized control that determines who has the
right-of-way.

2.1.7 Lane Connectivity

Lane connectivity specifies how lanes are connected across anode. Lanes are numbered from the
median and include turn pockets. Incoming and outgoing links and lanes are defined relative to the
node. For each incoming lane on an incoming link, at least one outgoing lane must be specified for
each outgoing link that a vehicle on the incoming link can trangition to. Multiple outgoing lanes
may be defined for an outgoing link, if desired.

2.1.8 Unsignalized Node

An unsignalized node represents the type of sign control, if any, that is present at an unsignalized
node. Examples are stop and yield signs. Nodes where only the number of permanent lanesis
changing are generally considered unsignalized.

2.1.9 Signalized Node

A signalized node represents a traffic light. Each signal has atiming plan and a phasing plan.

2.1.10 Phasing Plan

A phasing plan specifies the turn protection in effect for transitioning from an incoming link to an
outgoing link during a particular phase of a specific timing plan.

2.1.11 Timing Plan

A timing plan specifies the lengths of the intervals during the specific phases for atraffic light.
Many nodes may have the sametiming plan. It ispossible for each phase to transition to more
than one phase if required.

2.1.12 Study Areas and Buffer Areas

The microsimulation distinguishes two types of linksin its calculations. Study area links are the
links of interest for the traffic analyst. The output subsystem, for instance, records events such as
when avehicle leaves or enters the study area. The nature of the microsimulation makes it
necessary also to smulate traffic on additional buffer arealinks. Typicaly, these linksform a
fringe about two links thick around the study area. A simulation includes buffer linksin order to
avoid edge effects such as when vehicles enter the study area on its boundary; the buffer gives
these vehicles time to interact with other traffic and achieve realistic behavior before entering the
study area.

TRANSIMS-1.0 — Network — March 1998 Page 7
LA-UR —98-848



2.2 Classes

The network subsystem has classes for constructing a road network from database tables and for
supplying information about the road network to clients. Figure 2 through Figure 6 show the

relationships between the classes.
TGeoFilterFunctiot

TNetSubnetwork

1

TNetNode,

n
1

1
TNetTrafficControl

Figure2: Class Diagram for Node-related Classes (unified notation)

TNetReader TNetAccessoryReader - TNetParkingReader
TNetPocketReader
e —|

TNetNetwork
——

TNetlane | 1 n_| TNetPocket

“TNetSubnetwork

TNetLink n_| TNetAccessory TNetParking
~J

TNetLinkReader

Figure 3: ClassDiagram for Link-related Classes (unified notation)
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Figure4: ClassDiagram for Control-related Classes (unified notation)

TNetAccessory TNetNode
1 1
1 1
TNetLocation 1 L TGeoPoint

TNetLaneLocation

Figure5: Class Diagram for L ocation-related Classes (unified notation)

TRANSIMS-1.0 — Network — March 1998 Page 9
LA-UR —98-848



TGeoPoint

2

TGeofFilterFunction

1
TGeoRectangle

TGeoFilterRectangle TGeoFilterNone

Figure6: Class Diagram for Geography-related Classes (unified notation)

2.2.1 TNetFactory

A network factory allocates and constructs new network objects.

virtual TNet Node* NewNode( TNet NodeReader & r eader)
Return a new node from the specified reader.

virtual TNetLi nk* NewlLi nk( TNet Li nkReader & r eader)

Return a new link from the specified reader.

virtual TNet Pocket* NewPocket ( TNet Pocket Reader & r eader)

Return a new pocket from the specified reader.

virtual TNet Par ki ng* NewPar ki ng( TNet Par ki ngReader & r eader)

Return a new parking place from the specified reader.

virtual TNet UnsignalizedControl*
NewUnsi gnal i zedCont r ol ( TNet Unsi gnal i zedCont r ol Reader &

reader, TNet Net wor k& net wor k)
Return a new unsignalized control from the specified reader and for the specified network.

rtual TNet Ti medControl *
NewTi medCont r ol ( TNet Si gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Return a new timed control from the specified reader and for the specified network.

\'

virtual TNetl sol atedControl* Newl sol at edCont rol ( Net Nodel d i d)

Return a new isolated control for the specified node.

virtual TNet Null Control* NewNul | Control ( TNet Node& node)

Return a new null control for the specified node.
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2.2.2 TNetNetwork

A network represents all of the network database that has been instantiated. Each network
manages/owns the nodes, links, and signal coordinators it contains and has a map of parking
places.

TNet Net wor k()
Construct a network.

NodeMap& Get Nodes()
const NodeMap& Get Nodes() const

Return the set of nodes in the network.

Li nkMap& Get Li nks()
const LinkMap& GetLi nks() const

Return the set of links in the network.

Par ki ngMap& Get Par ki ngs()
const Par ki ngMap& Get Par ki ngs() const

Return the set of parking places in the network.

Si gnal Coor di nat or Map& Get Si gnal Coor di nat or s()
const Si gnal Coor di nat or Map& Get Si gnal Coor di nat ors() const

Return the set of signa coordinators in the network.

2.2.3 TNetSubnetwork

A subnetwork represents a subset of the instantiated network. Each subnetwork is part of a
network and has references to the nodes and links it contains.

TNet Subnet wor k( TNet Reader & reader, TNet Net wor k& net work,
TGeoFilterFunction& filter = TGeoFilterNone(),
TNet Factory& factory = TNet Factory())

Construct a subnetwork with geographic filtering using the reader.

TNet Subnet wor k( TNet Reader & reader, TNet Net wor k& net work,
Nodel dSet & nodesRequest ed, LinkldSeté& |inksRequested,
NodeSet & nodesProvi ded, LinkSet& |inksProvided,
TNet Factory& factory = TNet Factory())

Construct a subnetwork of specified nodes and links using the reader.

NodeSet & Get Nodes()
const NodeSet & Get Nodes() const

Return the set of nodes in the subnetwork.

Li nkSet & Get Li nks()
const LinkSet& GetLinks() const

Return the set of links in the subnetwork.
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TNet Net wor k& Get Net wor k()
const TNet Net wor k& CGet Net wor k() const

Return the network.

2.2.4 TNetReader

A network reader reads a network from the database. Each reader has a node, link, pocket,
parking, lane connectivity, unsignalized control, signalized control, phasing plan, and timing plan
table.

TNet Reader ( TDbTabl e nodeTabl e, TDbTabl e IinkTabl e, TDbTabl e
pocket Tabl e, TDbTabl e par ki ngTabl e, TDbTabl e
connTabl e, TDbTabl e unsi gTabl e, TDbTabl e si gTabl e,
TDbTabl e phaseTabl e, TDbTabl e ti meTabl e)

Construct areader for the specified tables.

TDbTabl e& Get NodeTabl e()
Return the node table.

TDbTabl e& CGet Li nkTabl e()
Return the link table.

TDbTabl e& Get Pocket Tabl e()
Return the pocket table.

TDbTabl e& Get Par ki ngTabl e()
Return the parking table.

TDbTabl e& Get LaneConnecti vityTabl e()
Return the lane connectivity table.

TDbTabl e& Get Unsi gnal i zedCont r ol Tabl e()
Return the unsignalized control table.

TDbTabl e& Get Si gnal i zedCont rol Tabl e()
Return the signalized control table.

TDbTabl e& Get Phasi ngPl anTabl e()
Return the phasing plan table.

TDbTabl e& Get Ti mi ngPl anTabl e()
Return the timing plan table.

2.2.5 TNetNode

A nodeisthe part of the network corresponding to a vertex in graph theory. A node must be
present where the network branches and where the permanent number of lanes changes. (A node
may be present where neither of the aforementioned occurs, however.) Each node has a uniqueid,
a geographic position, and an associated traffic control, and it is connected to links.
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TNet Node( TNet NodeReader & r eader)
Construct a node using the reader.

TNet Node( Net Nodel d i d)
Congtruct a dummy node with the specified id.

Net Nodel d Getld() const
Return the id of the node.

TGeoPoi nt & Get Geogr aphi cPosition()
const TCGeoPoi nt & Get Geogr aphi cPosition() const

Return the geographic position of the node.

Li nkRi ng& Get Li nks()
const LinkRi ng& GetLinks() const

Return the ring of linksin order.

voi d AddLi nk( TNet Li nk* 1i nk)
Add the specified link to the ring of links.

TNet Traf fi cControl & Get Traffi cControl ()
const TNet TrafficControl & Get TrafficControl () const

Return the traffic control for the node.

void SetTrafficControl (TNetTrafficControl*)
Define the traffic control for the node.

bool operator==(const TNet Node& node) const
Return whether the node has the same id as the given node.

bool operator!=(const TNet Node& node) const
Return whether the node has a different id from the given node.

2.2.6 TNetNodeReader

A node reader reads node values from the database. Each node reader has a database table
accessor and database fields.

TNet NodeReader ( TNet Reader & r eader)
Construct a node reader for a given network.

TNet NodeReader (const TNet NodeReader & r eader)
Construct a copy of the given node reader.

TNet NodeReader & oper at or =(const TNet NodeReader & r eader)
Make the reader a copy of the given node reader.

voi d Reset ()
Reset the iteration over the table.
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voi d Get Next Node()
Get the next node in the table.

bool MoreNodes() const
Return whether there are any more nodesin the table.

Net Nodel d Getld() const
Return the id for the current node.

TGeoPoi nt Get Geogr aphi cPosition() const
Return the geographic position for the current node.

2.2.7 TNetLink

A link is the part of the network corresponding to an edge in graph theory. Each link has a
constant number of permanent lanes, but may have turn pocket lanesaso. A link may have lanes
in both directions, or the lanes in opposite directions may be on separate links (in which case no
passing into oncoming lanes will be possible). Each link has a unique id, nodes at its two ends,
Zero or more accessories, zero or more lanes on each side, zero or more permanent lanes on each
side, alength, setback distances from the intersection, through links at either end, speed limitsin
either direction, and an angle (in radians) from its endpoints.

enum EFuncti onal C ass {kQt her}
There are severa functions for alink.

TNet Li nk( TNet Li nkReader & r eader)
Construct alink using the reader.

TNet Li nk( Net Li nkl d id)
Congtruct a dummy link with the specified id.

Net Li nkl d Getld() const
Return the id of the link.

voi d Get Nodes( Net Nodel d& nodeA, Net Nodel d& nodeB) const

voi d Get Nodes( TNet Node*& nodeA, TNet Node* & nodeB) const

voi d Get Nodes(const TNet Node* & nodeA, const TNet Node* & nodeB)
const

Return the nodes at the ends of the link.

voi d Set Nodes( TNet Node* nodeA, TNet Node* nodeB)
Set the nodes at the ends of the link.

AccessoryCol | ecti on& Get Accessori es()
const AccessoryCol | ecti on& Get Accessories() const

Return the accessories on the link.
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LaneCol | ecti on& Get LanesFron{const TNet Node& node, bool pockets
= FALSE)

const LaneCol | ecti on& Get LanesFron{const TNet Node& node, bool
pockets = FALSE) const

Return the lanes going away from the specified node. The lanes are ordered (but not
necessarily numbered) from the divider outward. Pockets are included optionally. A
TNet Not Found exception isthrown if the node is not at one of the link’s ends.

LaneCol | ecti on& Get LanesTowar ds(const TNet Node& node, bool
pockets = FALSE)

const LaneCol | ecti on& Get LanesTowar ds(const TNet Node& node, bool
pockets = FALSE) const

Return the lanes going toward the specified node. The lanes are ordered (but not
necessarily numbered) from the divider outward. Pockets are included optionally. A
TNet Not Found exception isthrown if the node is not at one of the link’s ends.

REAL Get Lengt h(bool setback = FALSE) const
Return the length of the link (using the default units). The length is measured from one
node to the other, unless setback distance subtraction is requested.

REAL GCet Set back(const TNet Node& node) const
Return the setback distance (using the default units) at the specified node. A
TNet Not Found exception isthrown if the node is not at one of the link’s ends.

Net Li nkl d Get Thr oughLi nk(const TNet Node& node) const
Return the through link at the given node on the current link. A TNet Not Found
exception is thrown if the node is not at one of the link’s ends.

REAL Get SpeedLi m t Towar ds(const TNet Node& node) const
Return the speed limit of the lanes heading toward the given node on the current link. A
TNet Not Found exception isthrown if the node is not at one of the link’s ends.

REAL Get Angl e(const TNet Node& node) const
Return the angle (in radians) of the link from the specified node. A TNet Not Found
exception is thrown if the node is not at one of the link’s ends.

TNet Node& CGet NodeBet ween(const TNetLi nk& |i nk) const
Return the node between the current link and the given link. A TNet Not Found
exception isthrown if the links are not adjacent.

bool operator==(const TNetLink& |ink) const
Return whether the link has the same id as the given link.

bool operator!=(const TNetLink& |ink) const
Return whether the link has a different id from the given link.
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2.2.8 TNetLinkReader

A link reader reads link values from the database. Each link reader has a database table accessor
and database fields.

TNet Li nkReader ( TNet Reader & r eader)
Construct alink reader for a given network.

TNet Li nkReader (const TNet Li nkReader & r eader)
Construct a copy of the given link reader.

TNet Li nkReader & oper at or =(const TNet Li nkReader & r eader)
Make the reader a copy of the given link reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Li nk()
Get the next link in the table.

bool MorelLinks() const
Return whether there are any more links in the table.

Net Li nkl d Getld() const
Return the id for the current link.

voi d Get Nodel ds( Net Nodel d& nodeA, Net Nodel d& nodeB) const
Return the node ids at the ends of the current link.

BYTE Get Per manent LaneCount Towar ds( Net Nodel d i d) const
Return the number of permanent lanes heading toward the given node on the current link.
A TNet Not Found exception is thrown if the node is not at one of the link’s ends.

BYTE Get Left Pocket LaneCount Towar ds( Net Nodel d i d) const
Return the number of left pocket lanes heading toward the given node on the current link.
A TNet Not Found exception is thrown if the node is not at one of the link’s ends.

BYTE Get Ri ght Pocket LaneCount Towar ds( Net Nodel d i d) const
Return the number of right pocket lanes heading toward the given node on the current link.
A TNet Not Found exception is thrown if the node is not at one of the link’s ends.

bool HasTwoWaylLeft TurnLane() const
Return whether there is a two-way left-turn lane on the current link.

REAL Get Length() const
Return the length of the current link.
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REAL Get GradeTowar ds( Net Nodel d id) const
Return the percent grade of the lanes heading toward the given node on the current link. A
TNet Not Found exception is thrown if the node is not at one of the link’s ends.

REAL GCet Set backDi st ance( Net Nodel d id) const
Return the setback distances at the given node on the current link. A TNet Not Found
exception is thrown if the node is not at one of the link’s ends.

Net Li nkl d Get Thr oughLi nk( Net Nodel d i d) const
Return the through link at the given node on the current link. A TNet Not Found
exception is thrown if the node is not at one of the link’s ends.

REAL Get CapacityTowar ds(Net Nodeld id) const
Return the capacity in vehicles-per-hour of the lanes heading toward the given node on the
current link. A TNet Not Found exception is thrown if the node is not at one of the

link’ s ends.

REAL Get SpeedLi m t Towar ds( Net Nodel d id) const
Return the speed limit of the lanes heading toward the given node on the current link. A
TNet Not Found exception isthrown if the node is not at one of the link’s ends.

REAL Get Fr eeFl owSpeedTowar ds( Net Nodel d i d) const
Return the free-flow speed of the lanes heading toward the given node on the current link.
A TNet Not Found exception is thrown if the node is not at one of the link’s ends.

REAL Get Cr awl SpeedTowar ds( Net Nodel d id) const
Return the craw! speed of the lanes heading toward the given node on the current link. A
TNet Not Found exception isthrown if the node is not at one of the link’s ends.

TNet Li nk: : EFuncti onal Cl ass Cet Functi onal C ass() const
Return the functional classfor the link.

U NT Get Cost Towar ds( Net Nodel d id) const
Return the cost (in arbitrary units) for traveling on the link toward the given node. A
TNet Not Found exception isthrown if the node is not at one of the link’s ends.

2.2.9 TNetLocation

A location isapoint aong alink. Each location ison alink, is measured from anode, and is
specified as an offset relative to the start of its link.

TNet Locati on( TNet Li nk& I'i nk, TNet Node& node, REAL of fset)
Congtruct alocation aong the given node and link with the given offset from the node.
The exception TNet Not Found isthrown if the node is not at one of the link’s ends.

TNet Locati on(const TNet Locati on& | ocati on)
Construct a copy of the given location.
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TNet Locati on& operat or=(const TNet Locati on& | ocati on)
Make the location a copy of the given location.

TNet Li nk& Get Li nk()
const TNet Li nk& Get Li nk() const

Return the link on which the location lies.

REAL Get O f set Fron(const TNet Node& node) const
Return the distance from the given endpoint of the link. The exception TNet Not Found
isthrown if the node is not at one of the link’s ends.

TGeoPoi nt Get Geogr aphi cPosition() const
Return the geographic position of the location.

virtual bool |sOnSpecificlLane() const
Return whether the location is lane-specific.

2.2.10 TNetLane

A laneiswhere traffic flows on alink. Each lane belongs on alink and has a starting node, a
number, and zero or more pockets.

TNet Lane( TNet Li nk& | i nk, Net Nodel d node, NetlLaneNunber nunber)
Congtruct alane on the specified link, starting at the specified node, and identified by the
specified number.

TNet Li nk& Get Li nk()
const TNet Li nk& Get Li nk() const

Return the link on which the lane lies.

TNet Node& Get St art Node()
const TNet Node& Cet St art Node() const

Return the starting node for the lane.

TNet Node& Get EndNode()
const TNet Node& Get EndNode() const

Return the end node for the lane.

Pocket Col | ecti on& Get Pocket s()
const Pocket Col | ecti on& CGet Pockets() const

Return the pockets on the lane.

const TNet Lane* GetLeft Adj acent Lane() const
Return the lane to the left, if any.

const TNet Lane* Get Ri ght Adj acent Lane() const
Return the lane to the right, if any.

Net LaneNunber Get Nunber () const
Return the number of the lane.
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2.2.11 TNetLanelLocation

A location is alane-specific point dong alink. Each lane location ison alane.

TNet LaneLocati on( TNet Lane& | ane, REAL of fset)
Construct alocation along the lane with the given offset from its start.

TNet LaneLocati on(const TNet LanelLocati on& | ocati on)
Construct a copy of the given location.

TNet LaneLocati on& operat or =(const TNet LanelLocati on& | ocati on)
Make the location a copy of the given location.

TNet Lane& Cet Lane()
const TNet Lane& Get Lane() const

Return the lane for the location.

bool |sOnSpecificlLane() const
Return whether the location is lane-specific.

2.2.12 TNetLaneConnectivityReader

This reader reads lane connectivity values from the database. Each lane connectivity has a
database table accessor and database fields.

TNet LaneConnecti vi t yReader ( TNet Reader & r eader)
Construct alane connectivity reader for a given network.

TNet LaneConnecti vi t yReader (const TNet LaneConnecti vi t yReader &
r eader)

Congtruct a copy of the given lane connectivity reader.

TNet LaneConnecti vi t yReader & oper at or =( const
TNet LaneConnecti vi t yReader & r eader)

Make the reader a copy of the given lane connectivity reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MoreNodes()
Return whether there are any more nodesin the table.

Net Nodel d Get Node() const
Return the id for the current node.

Net Li nkld Getlnlink() const
Return the id for incoming link.
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Net LaneNunber Getl nl ane() const
Return the id for incoming lane.

Net Li nkl d Get Qutlink() const
Return the id for outgoing link.

Net LaneNunmber Get Qutl ane() const
Return the id for outgoing lane.

2.2.13 TNetAccessory

An accessory is where something happens along alink. Each accessory has auniqueid, atype,
and alocation.

enum EType {kPocket, kParking}
There are several types of accessories.

TNet Accessory( Net Accessoryld id, EType type)
Construct an accessory with the specified id and type.

Net Accessoryld Getld() const
Return the id of the accessory.

EType CGet Type() const
Return the type of the accessory.

TNet Locati on& Get Locati on()
const TNet Locati on& Get Locati on() const

Return the location of the accessory.

voi d SetLocation(const TNetLocation& | ocation)
Set the location of the accessory.

2.2.14 TNetAccessoryReader

An accessory reader reads accessory vaues from the database. Each accessory has a database
table accessor and database fields.

TNet Accessor yReader ( TDbTabl e& t abl e)
Construct an accessory reader for a given network.

TNet Accessor yReader (const TNet Par ki ngReader & r eader)
Construct a copy of the given accessory reader.

TNet Accessor yReader & oper at or =(const TNet Par ki ngReader & r eader)
Make the accessory reader a copy of the given accessory reader.

voi d Reset ()
Reset the iteration over the table.

TRANSIMS-1.0 — Network — March 1998 Page 20
LA-UR —98-848



voi d Get Next Accessory()
Get the next accessory in the table.

bool MoreAccessories() const
Return whether there are any more accessories in the table.

Net Accessoryld Getld() const
Return the id for the current accessory.

voi d GetLocation(NetLinkld& Iink, NetNodeld& node, REAL& offset)
const

Return the location of the current accessory.

2.2.15 TNetPocket

A pocket isalength of lane intended for specia uses such as buses and pulling out, vehicles
waiting for turns, vehicles accelerating in order to merge, etc. Each pocket has a style and a
length.

enum EStyl e {kTurn, kPullout, kMerge}
There are severa styles of pockets.

TNet Pocket ( TNet Pocket Reader & r eader)
Construct the pocket accessory from the specified reader.

EStyle Get Style() const
Return the style of the pocket.

REAL Get Length() const
Return the length of the pocket.

TNet Lane& Cet Lane()
const TNet Lane& GetLane() const

Return the lane for the pocket.

2.2.16 TNetPocketReader

A pocket reader reads pocket values from the database. Each pocket has database table accessor
and database fields.

TNet Pocket Reader ( TNet Reader & r eader)
Construct a pocket reader for a given network.

TNet Pocket Reader (const TNet Pocket Reader & r eader)
Construct a copy of the given pocket reader.

TNet Pocket Reader & oper at or =(const TNet Pocket Reader & r eader)
Make the pocket reader a copy of the given pocket reader.
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Net LaneNunmber Get LaneNumnber () const
Return the lane number of the current pocket.

TNet Pocket : : EStyl e Get Styl e() const
Return the style of the current pocket.

REAL Get Length() const
Return the length of the current pocket.

2.2.17 TNetParking

A parking place is a source or sink of vehiclesaong alink. A parking place hasastyleand a
capacity and may be generic.

enum EStyl e {kParall el OnStreet, kHeadl nOnStreet, kDriveway,
kLot, kBoundary}

There are several styles of parking.

TNet Par ki ng( TNet Par ki ngReader & r eader)
Construct the parking from the specified reader.

TNet Par ki ng ( Net Accessoryld, TNetLink& TNet Node& REAL offset,
EStyle style, U NT capacity, bool generic)

Construct a parking place with specified values.

EStyle Get Style() const
Return the style of the parking.

U NT Get Capacity() const
Return the capacity of the parking.

bool 1sGeneric() const
Return whether the parking is generic.

static Net Accessoryld Cenerateld(const TNet Net wor k&, Net Li nkl d)
Generate a unique parking placeid.

2.2.18 TNetParkingReader

A parking reader reads parking values from the database. Each parking reader has a database
table accessor and database fields.

TNet Par ki ngReader ( TNet Reader & r eader)
Construct a parking reader for a given network.

TNet Par ki ngReader (const TNet Par ki ngReader & r eader)
Construct a copy of the given parking reader.

TNet Par ki ngReader & oper at or =(const TNet Par ki ngReader & r eader)
Make the parking reader a copy of the given parking reader.
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TNet Par ki ng: : EStyl e Get Styl e() const
Return the style of the current parking.

U NT Get Capacity() const
Return the capacity of the current parking.

bool 1sGeneric() const
Return whether the current parking is generic.

2.2.19 TNetTrafficControl

A traffic control is associated with each node. The traffic control specifies how lanes are
connected across the node and the type of sign or signalized control that determines who has the
right-of-way. A traffic control knows the node with which it is associated, and it contains atable
that describes how lanes are connected across the node.

enum ETraffi cControl {kNone, kStop, kYield, kWit, kCaution,
kPerm tted, kProtected}

Vehicle signs and signals indicate right-of-way for movements.

TNet Traf fi cControl ()
TNet Traf fi cCont r ol ( TNet Node& node)
TNet Traf fi cControl (const TNet TrafficControl & control)

Construct a traffic control.

virtual void All owedMovenents (LaneColl ection& | anes, const
TNet Li nk& fronlink, const TNet Lane& fronl ane, const
TNet Li nk& t ol i nk)

Return the lanes on next link to which transition from specified lane on this link can be
made. Return an empty collection if trangition is not possible.

virtual void All owedMovenents (LaneColl ection& | anes, const
TNet Li nk& froml i nk, const TNetLi nk& tolink, const
TNet Lane& t ol ane)

Return the lanes on this link from which transition to specified lane on next link can be
made. Return an empty collection if trangition is not possible.

virtual void All owedMovenents (LaneColl ection& | anes, const
TNet Li nk& fronlink, const TNetLi nk& tolink, bool
phase = FALSE)
Return the lanes ordered from median that may be used to transition from current link to
next link.

virtual void InterferingLanes (LaneColl ection& | anes, const
TNet Lane& fronl ane, const TNet Lane& tol ane, bool
phase = FALSE)

Return the lanes that must be examined for interference when transitioning from current
lane to next lane.
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virtual ETrafficControl GetVehicleControl (const TNetLane& | ane)
const

Return the vehicle control signal for the specified lane.

TNet Node& Cet Node()
const TNet Node& Get Node() const

Return the associated node.

voi d Set Connectivity(TNet Lane& inl ane, TNetLane& outl ane)
Define the lane connectivity for the specified lane.

voi d Set Connectivity (TNetLaneConnecti vityReader & reader,
TNet Net wor k& net wor k)

Define the lane connectivity using the reader.

TNet Traf fi cControl :: Connect edCol | ecti on& Get Connectivity(const
TNet Lane& | ane)

const TNet TrafficControl:: ConnectedCol | ecti on&
Get Connectivity(const TNet Lane& | ane) const

Return the lane connectivity for the specified lane.

TNet Traf fi cControl :: ConnectivityMap& Get Connectivity()
const TNet Traffi cControl:: ConnectivityMap& Get Connectivity()
const

Return the lane connectivity map.

2.2.20 TNetNullControl

Null controls are used by nodes just outside the network boundary.

TNet Nul | Control ()
TNet Nul | Cont r ol ( TNet Node& node)
TNet Nul | Control (const TNet Nul | Control & control)

Construct a null traffic control.

TNet Nul | Control & operator=(const TNet Nul | Control & control)
Assign anull traffic control.

bool operator==(const TNet Nul | Control & control) const
bool operator!=(const TNet Nul |l Control & control) const

Return whether two null controls are the same.
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voi d Al |l onedMovenent s(LaneCol | ecti on& | anes, const TNet Li nk&
fromink, const TNet Lane& from ane, const TNetLi nk&
t ol i nk)
voi d Al |l onedMovenent s(LaneCol | ecti on& | anes, const TNet Li nk&
fromink, const TNetLi nk& tolink, const TNet Lane&
t ol ane)
voi d Al |l onedMovenent s(LaneCol | ecti on& | anes, const TNet Li nk&
fromink, const TNetLink& tolink, bool phase = FALSE)
void InterferinglLanes(LaneCol |l ecti on& | anes, const TNet Lane&
from ane, const TNet Lane& tol ane, bool phase = FALSE)
TNet Traf fi cControl :: ETraffi cControl GetVehicl eControl (const
TNet Lane& | ane) const

Provide definitions for pure virtual functions to throw exceptions.

2.2.21 TNetlsolatedControl

Anisolated signal requires no coordination. It defers to the signalized control for operations.

TNet | sol at edControl ()
TNet | sol at edCont r ol ( Net Coordi natorld id )
TNet | sol at edControl (const TNetl sol at edControl & control)

Construct an isolated control.

TNet | sol at edContr ol & operat or=(const TNet | sol at edControl &
control)

Assign an isolated traffic control.

bool operator==(const TNetlsol atedControl & control) const
bool operator!=(const TNetlsol atedControl & control) const

Return whether two isolated controls are the same.

voi d Updat eSi gnal i zedControl (REAL simtinme)
Isolated control requires no coordination.

2.2.22 TNetUnsignalizedControl

An unsignalized control specifies the sign control a anode. Some type of sign control is
associated with each link attached to an unsignalized intersection. Example values are stop, yield,
and no control on thislink.

TNet Unsi gnal i zedCont r ol ()
TNet Unsi gnal i zedCont r ol ( TNet Node& node)
TNet Unsi gnhal i zedCont r ol (const TNet Unsi gnal i zedControl & control)

Construct an unsignalized traffic control.

TNet Unsi gnal i zedCont r ol ( TNet Unsi gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Construct an unsignalized traffic control using the reader.
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TNet Unsi gnal i zedCont r ol & oper at or =( const
TNet Unsi gnhal i zedControl & control)

Assign an unsignalized traffic control.

bool operator==(const TNet Unsi gnalizedControl & control) const
bool operator!=(const TNet UnsignalizedControl & control) const

Return whether two unsignalized controls are the same.

TNet Traf fi cControl :: ETraffi cControl GetVehicl eControl (const
TNet Lane& | ane) const

Return the vehicle control signal for the specified lane.

voi d Set Vehi cl eControl (TNet Li nk& I'i nk,
TNet Traf fi cControl :: ETraf fi cControl)

Define the vehicle control sign.

voi d Set Vehi cl eCont r ol ( TNet Unsi gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Define the vehicle control sign using the reader.

2.2.23 TNetUnsignalizedControlReader

This reader reads unsignalized control values from the database. Each unsignalized control reader
has a database table accessor and database fields.

TNet Unsi gnal i zedCont r ol Reader ( TNet Reader & r eader)
Construct an unsignalized control reader for a given network.

TNet Unsi gnal i zedCont r ol Reader ( const
TNet Unsi gnal i zedCont r ol Reader & r eader)

Construct a copy of the given unsignalized control reader.

TNet Unsi gnal i zedCont r ol Reader & oper at or =( const
TNet Unsi gnal i zedCont r ol Reader & r eader)

Make the reader a copy of the given unsignalized control reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MoreNodes()
Return whether there are any more nodesin the table.

Net Nodel d Get Node() const
Return the id for the current node.

Net Li nkld Getlnlink() const
Return the id for incoming link.
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string GetSign() const
Return the sign control indication on incoming link.

2.2.24 TNetSignalizedControl

A signalized control specifies the signal phases and phasing plan at anode. A signalized control
has a sequence of phases, a phasing plan, a phasing plan offset, a coordinator, and a current phase.

TNet Si gnal i zedControl ()
TNet Si gnal i zedCont r ol ( TNet Node& node)
TNet Si gnal i zedControl (const TNet Si gnal i zedControl & control)

Construct a signalized traffic control.

TNet Si gnal i zedCont rol ( TNet Si gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Construct a signalized traffic control using the reader.

virtual void All owedMovenents (LaneColl ection& | anes, const
TNet Li nk& fronlink, const TNet Lane& fronl ane, const
TNet Li nk& t ol i nk)

Return the lanes on next link to which transition from specified lane on this link can be
made. Return an empty collection if trangition is not possible.

virtual void All owedMovenents (LaneColl ection& | anes, const
TNet Li nk& froml i nk, const TNetLi nk& tolink, const
TNet Lane& t ol ane)

Return the lanes on this link from which transition to specified lane on next link can be
made. Return an empty collection if trangition is not possible.

virtual void All owedMovenents (LaneColl ection& | anes, const
TNet Li nk& fronmlink, const TNetLi nk& tolink, bool
phase = FALSE)

Return the lanes ordered from median that may be used to transition from current link to
next link.

virtual void InterferingLanes (LaneColl ection& | anes, const
TNet Lane& fronl ane, const TNet Lane& tol ane, bool
phase = FALSE)

Return the lanes that must be examined for interference when transitioning from current
lane to next lane.

virtual TNetTrafficControl::ETrafficControl
CGet Vehi cl eControl (const TNet Lane&) const

Return the vehicle control signal for the specified lane.

virtual void UpdateSignalizedControl (REAL simtine)
Update the traffic control state based on current simulation time.
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virtual TNet Phasi ngPl an& Get Phasi ngPl an()
virtual const TNet Phasi ngPl an& Get Phasi ngPl an() const

Return the current phasing plan.

virtual REAL Cet Phasi ngPl anOffset () const

Return the current phasing plan offset.

virtual void SetPhasingPl an( TNet Phasi ngPl an& pl an)

Define the phasing plan.

virtual void SetPhasingPl anOf f set (REAL of f set)

Define the phasing plan offset.

virtual TNet Si gnal Coor di nat or & Get Coor di nat or ()
virtual const TNet Si gnal Coordi nat or & Get Coordi nator () const

Return the signalized control coordinator for this signal.

virtual void Set Coordi nator (TNet Si gnal Coor di nat or & coor di nat or)

Define the signalized control coordinator for this signal.

virtual TNet Phase& Creat ePhase( TNet PhaseDescri pti on&

descri ption)
Create a phase.

virtual PhaseCol |l ection& CGet Phases()
virtual const PhaseCol | ecti on& Get Phases() const

Return the phases for this signal.

virtual TNet Phase& Get Phase()
virtual const TNet Phase& CGet Phase() const

Return the current phase.

virtual void SetPhase(TNet Phase& phase)

Update the current phase.

virtual void |InitPhase(TNet Phase& phase)

Initialize the signal to specified phase.
2.2.25 TNetSignalizedControlReader

This reader reads signalized control values from the database. Each signalized control reader has a
database table accessor and database fields.

TNet Si gnal i zedCont r ol Reader ( TNet Reader & r eader)
Construct a signaized control reader for a given network.

TNet Si gnal i zedCont r ol Reader (const TNet Si gnal i zedCont r ol Reader &
r eader)

Construct a copy of the given signalized control reader.
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TNet Si gnal i zedCont r ol Reader & oper at or =( const
TNet Si gnal i zedCont r ol Reader & r eader)

Make the reader a copy of the given signalized control reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MoreNodes()
Return whether there are any more nodesin the table.

Net Nodel d Get Node() const
Return the id for the current node.

string GetType() const
Return the type of the signal.

Net Pl anl d Get Pl an() const
Return the timing plan id.

REAL Get OFfset() const
Return the offset for coordinated signals.

string GetStarttime() const
Return the starting time for the plan.

2.2.26 TNetTimedControl

A timed control specifies the performance of a pre-timed signal. Each timed control has a cycle
length and times at which each phase ends.

TNet Ti medControl ()
TNet Ti medCont r ol ( TNet Node& node)
TNet Ti medContr ol (const TNet Ti medControl & control)

Construct atimed signalized traffic control.

TNet Ti medCont r ol ( TNet Si gnal i zedCont r ol Reader & r eader,
TNet Net wor k& net wor k)

Construct atimed signalized traffic control using the reader.

TNet Ti medCont r ol & oper at or=(const TNet Ti medControl & control)
Assign atimed control.

bool operator==(const TNet Ti medControl & control) const
bool operator!=(const TNet Ti medControl & control) const

Return whether two timed controls are the same.
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virtual void UpdateSi gnalizedControl (REAL simtine)
Update the traffic control state according to algorithm for fixed time controllers.

virtual TNet Phase& Creat ePhase( TNet PhaseDescri pti on&
descri ption)

Create a phase.

2.2.27 TNetPhase

A phaseisaportion of atraffic signa cycle when the allowed movements are unchanged. A phase
is composed of intervals where the traffic displays are constant. Each phase has a sequence of
intervals, an associated phase description, and one or more next phases to which it can transition.

enum El nterval {kGeen, kYellow, kRed}
Each phase has three intervals.

TNet Phase()
TNet Phase( TNet PhaseDescri pti on& descri pti on)
TNet Phase(const TNet Phase& phase)

Construct a phase.

TNet Phase& oper at or =(const TNet Phase& phase)
Assign a phase.

bool operator==(const TNet Phase&) const
bool operator!=(const TNet Phase&) const

Return whether two phases are the same.

TNet PhaseDescri pti on& Get PhaseDescri ption()
const TNet PhaseDescri pti on& Get PhaseDescri ption() const

Return phase description associated with this phase.

TNet Phase: : El nterval Getlnterval () const
Return current interval.

void Setlnterval (Elnterval interval)
Update signa interval.

PhaseCol | ecti on& Get Next Phases()
const PhaseCol | ecti on& Get Next Phases() const

Return phases to which this phase can transition.

voi d Set Next Phase( TNet Phase& phase)
Define the next phase.

2.2.28 TNetPhaseDescription

A phase description specifies the interval lengths and alowed movements and associated turn
protections during a phase. Each phase description has a phase number, a minimum green interval
length (or green interval length for fixed time), a maximum green interval length (undefined for
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fixed time), agreen interval extension increment (which equals zero for fixed time), ayellow
interva length, ared clearance interval length, and movements allowed during the phase.

enum EProtection {kPerm tted, kProtected}
Turn protections are a subset of ETrafficControl.

TNet PhaseDescri pti on( Net PhaseNunber phase)
TNet PhaseDescri ption(const TNet PhaseDescri pti on& descri ption)

Construct a phasing plan description.

TNet PhaseDescri pti on& operat or=(const TNet PhaseDescri pti on&
descri ption)

Assign a phasing plan description.

bool operator==(const TNet PhaseDescri pti on& description) const
bool operator!=(const TNet PhaseDescri pti on& description) const

Return whether two phase descriptions are the same.

Net PhaseNunber Get PhaseNunber () const
Return the phase number.

REAL Get GreenLengt h() const
Return the green interval length.

REAL Get M nGreenLength() const
Return the minimum green interval length.

REAL Get MaxGr eenLengt h() const
Return the maximum green interval length.

REAL Get Ext GreenLengt h() const
Return the green extension interva length.

REAL GCet Yel | owLengt h() const
Return the yellow interval length.

REAL Get RedLengt h() const
Return the red clearance interval length.

Li nkMoverrent Map& Get Li nkibvemnent s()
const Li nkMovenent Map& Get Li nkMovenent s() const

Return all link movements.

Li nkProt ecti onMap& Get Li nkMovenent s(const TNet Li nk& | nk)
const LinkProtecti onMap& Get Li nkMovenent s(const TNet Li nk& | nk)
const

Return the link movements for the specified link.
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voi d SetlLengths(REAL m n, REAL max, REAL ext, REAL yellow, REAL
red)

Set the interval lengths.

voi d Set Li nkMoverent s( TNet Li nk& i nlink, TNetLink& outlink,
TNet PhaseDescri ption:: EProtection protection)

Set link movements.

2.2.29 TNetPhasingPlan

A phasing plan is composed of a series of phase descriptions. Each phasing plan hasanid and a
sequence of interval length descriptions, one for each phase.

TNet Phasi ngPl an()
TNet Phasi ngPl an( Net Pl anl d i d)
TNet Phasi ngPl an(const TNet Phasi ngPl an& pl an)

Construct a phasing plan.

TNet Phasi ngPl an& oper at or =(const TNet Phasi ngPl an& pl an)
Assign a phasing plan.

bool operator==(const TNet Phasi ngPl an& pl an) const
bool operator!=(const TNet Phasi ngPl an& pl an) const

Return whether two phasing plans are the same.

PhaseDescri ptionCol | ecti on& Get PhaseDescri pti ons()
const PhaseDescri ptionCol |l ecti on& Get PhaseDescri ptions() const

Return this phasing plan.

TNet PhaseDescri pti on& Creat ePhaseDescri pti on( Net PhaseNunber
phase)

Create a phase description.

Net Pl anld Getld() const
Return the plan id.

2.2.30 TNetPhasingPlanReader

This reader reads phasing plan values from the database. Each phasing plan has a database table
accessor and database fields.

TNet Phasi ngPl anReader ( TNet Reader & r eader)
Construct a phasing plan reader for a given network.

TNet Phasi ngPl anReader (const TNet Phasi ngPl anReader & r eader)
Construct a copy of the given phasing plan reader.

TNet Phasi ngPl anReader & oper at or =(const TNet Phasi ngPl anReader &
r eader)

Make the reader a copy of the given phasing plan reader.
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voi d Reset ()
Reset the iteration over the table.

voi d Get Next Node()
Get the next node in the table.

bool MoreNodes()
Return whether there are any more nodesin the table.

Net Nodel d Get Node() const
Return the id for the current node.

Net Pl anl d Get Pl an() const
Return the timing plan id.

Net PhaseNunber Get Phase() const
Return the phase number.

Net Li nkld Getlnlink() const
Return the incoming link id.

Net Li nkl d Get Qutlink() const
Return the outgoing link id.

string GetProtection() const
Return the turn protection indicator.

2.2.31 TNetTimingPlanReader

This reader reads timing plan values from the database. Each timing plan reader has a database

table accessor and database fields.

TNet Ti m ngPl anReader ( TNet Reader & r eader)
Construct atiming plan reader for a given network.

TNet Ti m ngPl anReader (const TNet Ti mi ngPl anReader & r eader)

Construct a copy of the given timing plan reader.

TNet Ti m ngPl anReader & oper at or =(const TNet Ti mi ngPl anReader &

r eader)

Make the reader a copy of the given timing plan reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Pl an()
Get the next plan in the table.
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bool MorePl ans()
Return whether there are any more plansin the table.

Net Pl anl d Get Pl an() const
Return the timing plan id.

Net PhaseNunber Get Phase() const
Return the phase number.

string Get NextPhases() const
Return the phase numbers of the next phases.

REAL Get G eenM n() const
Return the minimum length of green interval.

REAL Get G eenMax() const
Return the maximum length of green interval.

REAL Get G eenExt () const
Return the length of green interval extension.

REAL GCet Yel | owm() const
Return the length of yellow interval.

REAL Get RedCl ear () const
Return the length of red clearance interval.

2.2.32 TNetSignalCoordinator

A signal coordinator coordinates the operation of several traffic signals. Each coordinator has a
unique id, one or more signalized controllers, and a group of phasing plansthat it can tel its
controllers to use.

TNet Si gnal Coor di nat or ()
TNet Si gnal Coor di nat or ( Net Coordi natorld id)
TNet Si gnal Coor di nat or (const TNet Si gnal Coor di nat or & coor di nat or)

Construct asignalized control coordinator.

virtual void UpdateSi gnalizedControl (REAL simtine)
Coordinate signa controls when necessary and then call the
Updat eSi gnal i zedCont r ol method for each of the controllers.

Phasi ngPl anSet & Get Phasi ngPl ans()
const Phasi ngPl anSet & Get Phasi ngPl ans() const

Return the coordinator's phasing plans.
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TNet Phasi ngPl an& Cr eat ePhasi ngPl an( Net Nodel d node, NetPl anld
phasi ng, TNet Ti mi ngPl anReader & ti m ng,
TNet Phasi ngPl anReader & reader, TNet Net wor k& net wor k,
PhaseNunber Map& nunbers)

Define the phasing plan.

TNet Phasi ngPl an& Get Phasi ngPl an( Net Pl anl d i d)
const TNet Phasi ngPl an& Get Phasi ngPl an(Net Pl anld id) const

Return the phasing plan with specified id.

Control l erColl ecti on& GetControllers()
const ControllerCollection& GetControllers() const

Return the signalized controls coordinated by this coordinator.

voi d Set Controll er(TNetSignalizedControl & controller)
Define a controller.

Net Coordi natorld Getld() const
Return the coordinator'sid.

2.2.33 TNetSimulationArea

The simulation area describes the simulation region of interest. A smulation areais described by
links and whether the link isin the buffer portion of the simulation area.

enum EType {kStudy, kBuffer}
Link type indicates whether the link is in the buffer or study area.

TNet Si mul at i onArea( TNet Si nul ati onAr eaLi nkReader & r eader)
TNet Si mul ati onArea(const TNet Si nul ati onArea& area)

Construct a simulation area.

TNet Si mul at i onAr ea& operat or=(const TNet Si nul ati onArea& area)
Assign asimulation area.

bool operator==(const TNet Si nul ati onArea& area) const
bool operator!=(const TNetSi nul ati onArea& area) const

Return whether two simulation areas are the same.

bool 1slInSinulationArea(NetLinkld id)
Return whether alink isin the simulation area (study area + buffer).

bool |slnStudyArea(NetLinkld id)
Return whether alink isin the study area.

bool 1slnBufferArea(NetLinkld id)
Return whether alink isin the simulation area buffer region.
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Li nkl dMap& Cet Li nks()
const Linkl dMap& GetLi nks() const

Return al linksin simulation area.

2.2.34 TNetSimulationAreaReader

A simulation area reader reads a ssmulation area from the database. Each reader has a ssmulation
area database table accessor and database fields.

TNet Si mul ati onAr eaReader ( TDbTabl e areaTabl e)
Construct areader for the specified tables.

TDbTabl e& Get Si nmul ati onAreaTabl e()
Return the simulation area table.

2.2.35 TNetSimulationAreaLinkReader

A simulation arealink reader reads link values from the database. Each simulation area link reader
has a database table accessor and database fields.

TNet Si mul at i onAr eaLi nkReader ( TNet Si nul ati onAr eaReader & r eader)
Construct asmulation area link reader.

TNet Si mul at i onAr eaLi nkReader (const TNet Si nul ati onAr ealLi nkReader &
r eader)

Construct a copy of the given smulation arealink reader.

TNet Si mul at i onAr eaLi nkReader & oper at or =( const
TNet Si mul at i onAr eaLi nkReader & r eader)

Make the reader a copy of the given smulation area link reader.

voi d Reset ()
Reset the iteration over the table.

voi d Get Next Li nk()
Get the next link in the table.

bool MorelLinks() const
Return whether there are any more links in the table.

Li nkl dMap Get Li nks()
Return the links in the ssmulation area.

2.2.36 TGeoPoint

A geographic point contains the coordinates of a position on amap. Each point has an x
coordinate and ay coordinate.
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TCGeoPoint (REAL x = 0, REAL y = 0)
Congtruct a point with the given x and y coordinates.

TGeoPoi nt (const TGeoPoi nt & poi nt)
Construct a copy of the given point.

TGeoPoi nt & oper at or =(const TGeoPoi nt & poi nt)
Make the point a copy of the given point.

REAL Get X() const
Return the x coordinate.

REAL Get Y() const
Return the y coordinate.

REAL Get Angl eTo(const TCGeoPoi nt & point) const
Return the angle to the specified point.

2.2.37 TGeoRectangle

A geographic rectangle is arectangle in amap coordinate system. Each rectangle has a minimum
corner and a maximum corner.

TGeoRect angl e(const TGeoPoi nt & cornerl1l, const TGeoPoi nt &
corner2)

Construct a rectangle with the given corners.

TGeoRect angl e(const TGeoRect angl e& rectangl e)
Construct a copy of the given rectangle.

TGeoRect angl e& oper at or=(const TGeoRect angl e& rect angl e)
Make the rectangle a copy of the given rectangle.

voi d Get Corners(TGeoPoi nt & cornerl, TGeoPoint& corner2) const
Return the corners.

bool Contai ns(const TGeoPoi nt& point) const
Return whether the rectangle contains the given point.

2.2.38 TGeoFilterFunction

A geographic filter function selects geographic points. This abstract class must be subclassed to
be usad.

virtual bool operator()(const TGeoPoi nt& point) const
Return whether a point is acceptable.
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2.2.39 TGeoFilterNone
This geographic filter accepts al points.

TGeoFi I t er None(const TCeoFilterNone& filter)
Construct a copy of the given filter function.

TGeoFi | t er None& operat or=(const TGeoFilterNone& filter)
Make the filter a copy of the given filter function.

bool operator()(const TGeoPoi nt& point) const
Return whether a point is acceptable.

2.2.40 TGeoFilterRectangle

This geographic filter accepts al points within arectangle. Each rectangular filter has a rectangle.

TGeoFi | t er Rect angl e(const TCGeoRect angl e& rect angl e)
Construct arectangular filter for the given rectangle.

TGeoFi I t er Rect angl e(const TCGeoFi |l ter Rectangl e& filter)
Construct a copy of the given filter function.

TGeoFi I t er Rect angl e& operat or=(const TGeoFi |l ter Rect angl e&
filter)
Make the filter a copy of the given filter function.

bool operator()(const TGeoPoi nt& point) const
Return whether a point is acceptable.

2.2.41 TNetException

A network exception signals the failure of a network subsystem function. Each exception has a
message. Figure 7 shows the hierarchy of exception classes.

TNetException

TNetNotFound TNetUndefinedControl

Figure7: Exception Hierarchy for the TRANSIM S Network Subsystem (unified notation)

TNet Excepti on(const string& nmessage = "Network error.")
Construct an exception with the specified message text.
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TNet Excepti on(const TNet Excepti on& excepti on)
Construct a copy of the given exception.

TNet Excepti on& oper at or=(const TNet Excepti on& excepti on)
Make the exception a copy of the given exception.

const string& Cet Message() const
Return the message text for the exception.

cl ass TNet Not Found
This exception is thrown when an attempt is made to access something that cannot be
found.

cl ass TNet Undef i nedContr ol
This exception is thrown when an attempt is made to access the member functions of a null
control.
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3. IMPLEMENTATION

3.1 C++ Libraries

The Booch Components [RW 94] provide C++ container classes that the network representation
subsystem uses extensively. The subsystem a so uses the standard C++ library [Pl 95], the
standard C library [Pl 92], and the POSIX library [Ga 95b]. All of these libraries compile on a
wide variety of platforms (UNIX and otherwise).

3.2 Sources for Traffic Engineering Information

References [MM 84] and [PP 93] provide an overview of traffic engineering practice incorporated
into the TRANSIMS network representation.
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4. USAGE

4.1 Accessing Network Data via C++

The following example shows how to create a network from data tables and to retrieve the node
and link objectsin the network:

/1 Open the data directory.
TDbDi rectory directory(TDbDi rectoryDescription("10CC1"));

/1 Open the network data sources.
TDbSour ce nodeSour ce(directory, directory. Get Source("Node"));
TDbSour ce |inkSource(directory, directory. GetSource("Link"));
TDbSour ce pocket Source(directory,
di rectory. Get Sour ce("Pocket Lane"));
TDbSour ce par ki ngSour ce(di rectory,
di rectory. Get Sour ce(" Par ki ng"));
TDbSour ce | aneSour ce(directory,
di rectory. Get Source("Lane Connectivity"));
TDbSour ce ucont rol Source(directory,
di rectory. Get Source("Unsignalized Node"));
TDbSour ce scontrol Source(directory,
directory. Get Source("Si gnalized Node"));
TDbSour ce phasi ngSour ce(directory,
di rectory. Get Sour ce("Phasing Plan"));
TDbSour ce tim ngSource(directory,
directory. Get Source("Timng Plan"));

/!  Read the table nanes from standard i nput and open them
char 1ine[80];
cin.getline(line, 80);
TDbTabl e nodeTabl e( nodeSour ce, nodeSour ce. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e I'i nkTabl e(li nkSource, |inkSource. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e pocket Tabl e( pocket Sour ce, pocket Source. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e par ki ngTabl e( par ki ngSour ce,
par ki ngSour ce. Get Tabl e(li ne));
cin.getline(line, 80);
TDbTabl e | aneTabl e(| aneSour ce, | aneSource. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e ucontrol Tabl e(ucont r ol Sour ce,
ucont r ol Sour ce. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e scontrol Tabl e(scont r ol Source,
scont r ol Source. Get Tabl e(line));
cin.getline(line, 80);
TDbTabl e phasi ngTabl e( phasi ngSour ce,
phasi ngSour ce. Get Tabl e(li ne));
cin.getline(line, 80);
TDbTabl e ti m ngTabl e(ti m ngSource, tim ngSource. Get Tabl e(line));

/1  Create a network reader for the tables.
TNet Reader reader(nodeTabl e, |inkTabl e, pocketTable, parkingTable,
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| aneTabl e, ucontrol Tabl e, scontrol Tabl e, phasi ngTabl e,
ti m ngTabl e);

/|l Create the network.
TNet Net wor k net wor k;

/1 Read all of the network data.
TNet Subnet wor k subnet wor k(reader, network);

/'l CGet the nodes and |inks.
TNet Subnet wor k: : NodeSet & nodes
TNet Subnet wor k: : Li nkSet & | i nks

subnet wor k. Get Nodes() ;
subnet wor k. Get Li nks();

4.2 Network Data Tables

Ten data tables are required to describe a TRANSIM S format road network. The tables, their
fields, and an example are shown below.

4.2.1 File Formats

The preferred format for data files is ASCII, with columns delimited by tab characters. Records
are terminated by an end-of-line character. Formats such as dBASE |11+ are aso acceptable.
Table 1 through Table 10 below define the fields for the network data tables.

Table 1: Node Table Format

Column Name Description Allowed Values

ID ID # of the node Integer: 1 through 4,294,967,295
ABSCISSA X-coordinate of the node | Floating-point number
ORDINATE Y -coordinate of the node | Floating-point number
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Table2: Link Table Format

Column Name Description Allowed Values
ID ID # of the link Integer: 1 through 4,294,967,295
NODEA ID # of the node at A Integer: 1 through 4,294,967,295
NODEB ID # of thenode at B Integer: 1 through 4,294,967,295
PERMLANESA Number of lanes on the link heading | Integer: 1 through 255
toward node A, not including pocket
lanes

PERMLANESB Number of lanes on the link heading | Integer: 1 through 255
toward node B, not including pocket
lanes

LEFTPCKTSA Number of pocket lanesto the left Integer: 1 through 255
of the permanent lanes heading
toward node A

LEFTPCKTSB Number of pocket lanesto the left Integer: 1 through 255
of the permanent lanes heading
toward node B

RGHTPCKTSA Number of pocket lanesto theright | Integer: 1 through 255
of the permanent lanes heading
toward node A

RGHTPCKTSB Number of pocket lanesto theright | Integer: 1 through 255
of the permanent lanes heading
toward node B

TWOWAYTURN | Whether thereis atwo-way left-turn | One character:
lane in the center of the link ‘F =faseno

‘T" =truelyes

LENGTH Length of the link Floating-point number

GRADE Percent grade from node A to node | Floating-point number
B, uphill being a positive number

SETBACKA Set-back distance from the center of | Floating-point number
the intersection at node A

SETBACKB Set-back distance from the center of | Floating-point number
the intersection at node B

CAPACITYA Tota capacity (in vehicles-per- Floating-point number
hour) for the lanes traveling to node
A

CAPACITYB Tota capacity (in vehicles-per- Floating-point number
hour) for the lanes traveling to node
B

SPEEDLMTA Speed limit for vehicles traveling Floating-point number
toward node A

SPEEDLMTB Speed limit for vehicles traveling Floating-point number
toward node B

FREESPDA Free-flow speed for vehicles Floating-point number

traveling toward node A
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Column Name Description Allowed Values

ID ID # of the link Integer: 1 through 4,294,967,295

NODEA ID # of thenode at A Integer: 1 through 4,294,967,295

FREESPDB Free-flow speed for vehicles Floating-point number
traveling toward node B

CRAWLSPDA Crawl speed for vehicles traveling Floating-point number
toward node A

CRAWLSPDB Crawl speed for vehicles traveling Floating-point number
toward node B

FUNCTCLASS Functiond class of the link Ten characters

COSTA Travel cost for vehicles traveling Integer: O through 4,294,967,295
toward node A

COSTB Travel cost for vehicles traveling Integer: O through 4,294,967,295
toward node B

THRUA Default through link connected at Integer: 1 through 4,294,967,295
node A

THRUB Default through link connected at Integer: 1 through 4,294,967,295

node B

Table3: Pocket Lane Table Format”

Column Name
ID

Description
ID # of the pocket lane accessory

Allowed Values
Integer: 1 through 4,294,967,295

NODE ID # of the node into which the pocket Integer: 1 through 4,294,967,295
lane leads
LINK ID # of the link on which the pocket lane | Integer: 1 through 4,294,967,295
lies
OFFSET Starting position of the pocket lane, Floating-point number
measured from the node away from
which it is traveling (pull-out pockets
only)
LANE Lane number of the pocket lane Integer: 1 through 255
STYLE Type of the pocket lane One character:
‘T’ = turn pocket
‘P = pull-out pocket
‘M’ = merge pocket
LENGTH Length of the pocket lane (turn pockets Floating-point number

and merge pockets always start or end at
the appropriate limit line)

" Note that pocket lanes are accessories and so have an accessory id; this id must be unique over all types
of accessories, not just pocket lane accessories.

TRANSIMS-1.0 — Network — March 1998

LA-UR —98-848

Page 44




Table4: Parking Table Format™

Column Name
ID

Description
ID # of the parking place

Allowed Values
Integer: 1 through 4,294,967,295

NODE ID # of the node into which the parking Integer: 1 through 4,294,967,295
leads
LINK ID # of the link on which the parking lies | Integer: 1 through 4,294,967,295
OFFSET Starting position of the parking, Floating-point number
measured from the node away from
which it istraveling
STYLE Type of the parking Five characters:
‘PRSTR’ = parallel on street
‘HISTR’ = head in on street
‘DRVWY’ = driveway
‘LOT’ = parking lot
‘BNDRY"’ = network boundary
CAPACITY Number of vehicles the parking can Integer: O through 65,535
accommodate, zero for unlimited
capacity
GENERIC Whether the accessory represents generic | One character
parking (not an actual driveway, lot, etc., | ‘T’ = truelyes
but a group/aggregate of them used to ‘F =fadse/no
smplify modeling)
Table5: Lane Connectivity Table Format
Column Name  Description Allowed Values
NODE ID # of the node Integer: 1 through 4,294,967,295
INLINK ID # of an incoming link Integer: 1 through 4,294,967,295
INLANE Lane number of an incoming lane | Integer: 1 through 255
OUTLINK ID # of an outgoing link Integer: 1 through 4,294,967,295
OUTLANE Lane number of an outgoing lane | Integer: 1 through 255

" Note that parking areas are accessories and so have an accessory id; this id must be unique over all of
types of accessories, not just parking area accessories.
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Table 6: Unsignalized Node Table Format

Column Name Description Allowed Values
NODE ID # of the node Integer: 1 through 4,294,967,295
INLINK ID # of an incoming link Integer: 1 through 4,294,967,295
SIGN Type of sign control onlink | One character:

‘S =stop
‘Y’ =yield
‘N’ = none

Table 7: Signalized Node Table Format

Column Name Description Allowed Values
NODE ID # of the node Integer: 1 through 4,294,967,295
TYPE Type of the signa One character

‘T =timed
‘A’ = actuated

PLAN ID # of atiming plan Integer: 1 through 255

OFFSET Offset in seconds for coordinated Floating-point number
signals
STARTTIME | Starting time for this plan A character string with the day of

week (‘SUN’ = Sunday, ‘MON’ =
Monday, ‘ TUE' = Tuesday, ‘WED’
= Wednesday, ‘ THU’ = Thursday,
‘FRI' = Friday, ‘SAT’ = Saturday,
‘WKE' = any weekend day, ‘WKD’
= any weekday, ‘ALL’ = any day)
followed by the time of day (on a 24-
hour clock). For example,
‘WKD13:20' isany weekday at 1:20

in the afternoon
Table 8: Phasing Plan Table Format
Column Name Description Allowed Values
NODE ID # of the node Integer: 1 through 4,294,967,295
PLAN ID # of atiming plan Integer: 1 through 255
PHASE Phase number Integer: 1 through 255
INLINK ID # of anincoming link | Integer: 1 through 4,294,967,295
OUTLINK ID # of an outgoing link Integer: 1 through 4,294,967,295
PROTECTION | Turn protection indicator | One character:
‘P = protected
‘U’ = unprotected
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Table9: Timing Plan Table Format’

Column Name Description Allowed Values
PLAN ID # of atiming plan Integer: 1 through 255
PHASE Phase number Integer: 1 through 255
NEXTPHASES | Phase number(s) of the next phase(s) in String of phase numbers,

sequence separated by slashes
GREENMIN Minimum length in seconds of green interval, or | Floating-point number

fixed green length for timed signal

GREENMAX Maximum length in seconds of green interva Floating-point number

GREENEXT Length in seconds of green extension interval Floating-point number
YELLOW Length in seconds of yellow interval Floating-point number
REDCLEAR Length in seconds of red clearance interva Floating-point number

Table10: Study Area Link Table Format

Column Name Description Allowed Values
ID ID # of the link Integer: 1 through 4,294,967,295
BUFFER Whether the link isin the buffer areaor | One character:
the study area ‘Y’ =in buffer area
‘N’ =in study area

4.2.2 Example

An example network is depicted in Figure 8, followed by Table 11 through Table 22 which
illustrate the data tables that correspond to this network. This example shows how the following
are represented in this specification:
- ggnalized intersection

unsignalized intersection

anode without an intersection

turn pocket

merge pocket

pull-out pocket

lane use

lane connectivity

phasing plan

timing plan

" GREENMAX and GREENEXT are undefined for pre-timed signals and should be indicated in the table
as 0.0. REDCLEAR should be specified as 0.0 when there is no red clearance interval.
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Figure 8: Example Network
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Three of the nodes (#8521, #14136, and #14141) in Table 11 are associated with intersections,
while the other (#8520) is associated with a change in the permanent number of lanes.

Table 11: Example Node Table

ID ABSCISSA  ORDINATE

8520 | 1.0 0.5
8521 | 0.0 0.0
14136 | 1.0 0.0
14141 | 1.0 1.0

The threelinks in lanes are counted and numbered.

Table 12 illustrates how the permanent number of lanes, left pocket lanes, and right pocket lanes
are counted and numbered.

Table 12: ExampleLink Table (part 1)

1D NODEA NODEB PERMLANESA PERMLANESB LEFTPCKTSA LEFTPCKTSB

12384

14136

8520

12407

8521

14136

4 4 0 1
2 2 0 0

28800

8520

14141

3

4

0

1

Table 13: ExampleLink Table (part 1)

RGHTPCKTSA ~ RGHTPCKTSB ~ TWOWAYTURN LENGTH GRADE = SETBACKA  SETBACKB
0 1 T 1000.0 1.0 15.0 0.0
1 0 F 1200.0 0.0 10.0 15.0
0 1 T 1500.00 1.0 0.0 15.0

Table 14: ExampleLink Table (part 111)
CAPACITYA CAPACITYB SPEEDLMTA @ SPEEDLMTB FREESPDA | FREESPDB
800 1000 45.0 45.0 50.0 50.0
500 500 35.0 35.0 40.0 40.0
800 1000 45.0 45.0 50.0 50.0
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Table 15: Example Link Table (part 1V)

CRAWLSPDA CRAWLSPDB THRUA THRUB COSTA COSTB FUNCTCLASS
15.0 15.0 28804 28800 | 1 1 OTHER
10.0 10.0 9704 0|1 1 OTHER
15.0 15.0 12384 11486 | 1 1 OTHER

All three types of pocket lanes (turn pocket, merge pocket, and pull-out pocket) are represented in
Table 16.

Table 16: Example Pocket Lane Table

ID NODE LINK OFFSET LANE STYLE LENGTH
85201 8520 | 12384 0|1 M 100.0
852062 8520 | 12384 0|6 M 200.0
85213 8521 | 12407 600.0 | 3 P 30.0
141411 14141 | 28800 0|1 T 200.0
141416 14141 | 28800 0|6 T 300.0

Referring to Figure 8, the first six rows in Table 17 may be understood as follows: Lanes 1 and 2
on link 11487 (attached to node 14141) are exclusive left-turn lanes connecting only to lanes 1 and
2onlink 11486. Lanes 3, 4, and 5 on link 11487 are through lanesto lanes 1, 2, and 3 on link

11495. Lane 6 on link 11487 is aright-turn-only lane connecting to lane 3 on link 28800. Lane 3
on link 11486 connects to both lane 2 on link 28800 and lane 3 on link 11487, as shown in rows 9

and 10 of the table.
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Table 17: Example Lane Connectivity Table

NODE @ INLINK ' INLANE OUTLINK = OUTLANE
14141 11487 | 1 11486 | 1
14141 11487 | 2 11486 | 2
14141 11487 | 3 11495 | 1
14141 11487 | 4 11495 | 2
14141 11487 | 5 11495 | 3
14141 11487 | 6 28800 | 3
14141 11486 | 1 11495 | 1
14141 11486 | 2 28800 | 1
14141 11486 | 3 28800 | 2
14141 11486 | 3 11487 | 3
14141 11495 | 1 28800 | 1
14141 11495 | 2 28800 | 2
14141 11495 | 3 11487 | 1
14141 11495 | 4 11487 | 2
14141 11495 | 5 11487 | 3
14141 11495 | 6 11486 | 3
14141 28800 | 1 11487 | 1
14141 28800 | 2 11487 | 2
14141 28800 | 3 11486 | 1
14141 28800 | 4 11486 | 2
14141 28800 | 5 11486 | 3
14141 28800 | 6 11495 | 3

8520 12384 | 2 28800 | 2
8520 12384 | 3 28800 | 3
8520 12384 | 4 28800 | 4
8520 12384 | 5 28800 | 5
8520 28800 | 1 12384 | 1
8520 28800 | 2 12384 | 2
8520 28800 | 3 12384 | 3
8520 28800 | 3 12384 | 4
14136 12407 | 1 12384 | 1
14136 12407 | 2 28804 | 4
14136 12384 | 1 28804 | 1
14136 12384 | 2 28804 | 2
14136 12384 | 3 28804 | 3
14136 12384 | 4 28804 | 4
14136 12384 | 4 12407 | 2
14136 28804 | 1 12407 | 1
14136 28804 | 1 12384 | 2
14136 28804 | 2 12384 | 3
14136 28804 | 3 12384 | 4
14136 28804 | 4 12384 | 5
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NODE INLINK INLANE OUTLINK OUTLANE
14136 28804 | 5 12384 | 6
8521 12407 | 1 9704 | 1
8521 12407 | 1 9706 | 1
8521 12407 | 2 9704 | 2
8521 12407 | 2 9705 | 1
8521 9704 | 1 12407 | 1
8521 9704 | 1 9705 | 1
8521 9704 | 2 12407 | 2
8521 9704 | 2 9706 | 1
8521 9705 | 1 9706 | 1
8521 9705 | 1 9704 | 2
8521 9705 | 1 12407 | 1
8521 9706 | 1 9705 | 1
8521 9706 | 1 12407 | 2
8521 9706 | 1 9704 | 1

Severa types of parking (lot, street, driveway, and generic vs. actual) are represented in Table 18.
Table 18: Example Parking Table

ID NODE LINK « OFFSET STYLE @ CAPACITY GENERIC
1001 28800 8520 400 | LOT S0 | T
1002 12384 | 14136 300 | PRSTR 10| T
1003 12407 | 14136 200 | HISTR 10| T
1004 12407 8521 100 | DRVWY 1|F

The number of permanent lanes changes from three lanes on link 28800 to four lanes on link 12384
at node 8520. No right-of-way sign control is required at thisnode. A stop sign isindicated on
link 12407 at node 14136, with no sign control on the other two links at this node. Table 19

illustrates these.

Table 19: Example Unsignalized Node Table.

NODE @ INLINK = SIGN
8520 12384 | N
8520 28800 | N

14136 12407 | S
14136 12384 | N
14136 28804 | N

Node 14141 has a pre-timed signal control with an offset of 19.0 seconds. A single timing and
phasing plan is alwaysin effect. Node 8521 is defined as having an actuated signal and two timing
and phasing plans. Table 20 illustrates these.

TRANSIMS-1.0 — Network — March 1998
LA-UR —98-848

Page 52



Table 20: Example Signalized Node Table

NODE @ TYPE PLAN OFFSET STARTTIME

14141 | T 1 19.0 | ‘ALLO:00
8521 | A 2 0.0 | ‘ALL18:00
8521 | A 3 0.0 | ‘WKD7:00

The movements permitted during phase 1 at node 14141 are through movements between links
11487 and 11495, as well as right-turn movements from these links. The right turns are protected,
and the protection for the through movementsis blank because we don’t know whether to consider
them as protected or unprotected. (Thisissue wasraised earlier.) Additionally, unprotected right
turns are permitted from links 11486 and 28800 during phase 1. Thefirst six rows of Table 21
specify thisinformation.

Table 21: Example Phasing Plan Table

NODE @ PLAN  PHASE INLINK = OUTLINK = PROTECTION

14141 | 1 1 11487 11495 | U
14141 | 1 1 11487 28800 | P
14141 | 1 1 11495 11487 | U
14141 | 1 1 11495 11486 | P
14141 | 1 1 11486 11487 | U
14141 | 1 1 28800 11495 | U
14141 | 1 2 11487 28800 | P
14141 | 1 2 11495 11486 | P
14141 | 1 2 11486 11495 | P
14141 | 1 2 28800 11487 | P
14141 | 1 2 28800 11495 | U
14141 | 1 2 11486 11487 | U
14141 | 1 3 11487 28800 | P
14141 | 1 3 28800 11487 | P
14141 | 1 3 28800 11486 | U
14141 | 1 3 28800 11495 | P
14141 | 1 3 11495 11486 | U
14141 | 1 3 11486 11487 | U
14141 | 1 4 11487 28800 | P
14141 | 1 4 11486 11495 | U
14141 | 1 4 11486 28800 | U
14141 | 1 4 11486 11487 | P
14141 | 1 4 28800 11486 | U
14141 | 1 4 28800 11495 | P
14141 | 1 4 11495 11486 | U
14141 | 1 5 11487 11486 | P
14141 | 1 5 11487 28800 | P
14141 | 1 5 11495 28800 | P
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NODE @ PLAN  PHASE INLINK = OUTLINK = PROTECTION

14141 | 1 5 11495 11486 | U
14141 | 1 5 11486 11487 | P
14141 | 1 5 28800 11495 | P
14141 | 1 6 11487 28800 | P
14141 | 1 6 11495 28800 | P
14141 | 1 6 11495 11487 | U
14141 | 1 6 11495 11486 | P
14141 | 1 6 11486 11487 | U
14141 | 1 6 28800 11495 | P
8521 | 2 1 9705 9704 | U
8521 | 2 1 9705 9706 | U
8521 | 2 1 9705 12407 | U
8521 | 2 1 9706 9705 | U
8521 | 2 1 9706 12407 | U
8521 | 2 1 9706 9704 | U
8521 | 2 2 12407 9704 | U
8521 | 2 2 12407 9705 | U
8521 | 2 2 12407 9706 | U
8521 | 2 2 9704 12407 | U
8521 | 2 2 9704 9705 | U
8521 | 2 2 9704 9706 | U
8521 | 3 1 9705 9704 | U
8521 | 3 1 9705 9706 | U
8521 | 3 1 9705 12407 | U
8521 | 3 1 9706 9705 | U
8521 | 3 1 9706 12407 | U
8521 | 3 1 9706 9704 | U
8521 | 3 2 12407 9706 | P
8521 | 3 2 9704 9705 | P
8521 | 3 3 12407 9704 | U
8521 | 3 3 12407 9705 | U
8521 | 3 3 12407 9706 | U
8521 | 3 3 9704 12407 | U
8521 | 3 3 9704 9705 | U
8521 | 3 3 9704 9706 | U

Plan 1 in Table 22 was specified in Table 20 as applicable to node 14141. Thisisatimed signal
with green, yellow, and red clearance intervals as indicated in row 1 of the table. Plans2 and 3 for
node 8521 were invented as illustrations and may not make sense as red timing plans.
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Table 22: Example Timing Plan Table

LAN PHASE NEXTPHASES GREENMIN GREENMAX GREENEXT = YELLOW REDCLEAR

)

1 1 2 35.0 0.0 0.0 4.0 0.0
1 2 3 5.0 0.0 0.0 3.0 0.0
1 3 4 8.0 0.0 0.0 3.0 0.0
1 4 5 32.0 0.0 0.0 4.0 0.0
1 5 6 9.0 0.0 0.0 3.0 0.0
1 6 1 1.0 0.0 0.0 3.0 0.0
2 1 2 12.0 30.0 4.0 3.0 0.0
2 2 1 10.0 40.0 4.0 3.0 0.0
3 1 2 12.0 30.0 4.0 3.0 1.0
3 2 3 4.0 8.0 2.0 3.0 0.0
3 3 1 10.0 20.0 4.0 3.0 1.0
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5. FUTURE WORK

Future work planned for the TRANSIMS network representation subsystem will focus on the
inclusion of additional modes of travel (bus, rail, etc.), time-of-day variation in network properties,
and more complicated traffic controls (actuated signals and signals coordinated over awide areq).
We will also provide a highly portable aternative implementation that is not based on commercia
products such as the Booch Components. Performance enhancements are a so anticipated.
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